Purpose The studies aimed to reconstruct major phases of litho-morpho-pedogenic processes and past environmental changes in the Baltic coastal zone near Poddąbie (54°37,070′ N, 16°57,897′ E) based on physical, chemical, pollen, and fossil Cladocera analysis of the polycyclic pedocomplex. Materials and methods The polycyclic pedocomplex under study included seven fossil soils developed from the Early Holocene until modern times from various materials. The soils were sampled and analyzed using standard procedures in soil science to determine their physical and chemical properties. Pollen and fossil Cladocera analysis was also carried out in the examined profile. Radiocarbon dates of selected samples were also specified. Results and discussion The studied polycyclic pedocomplex has been developed from materials of varied origin, including glaciofluvial, fluvial, aeolian, and biogenic deposits of the lake. According to the results of pollen and fossil Cladocera analysis and radiocarbon dating, this body of water has evolved from the beginning of Preboreal period to the half of Boreal. The studied soils represent various reference groups and advancement of development. They constitute relics of former geomorphological and soil-forming processes, which have taken place over the last 9500 years, including periglacial processes, wildfires, Baltic Sea shoreline changes, and aeolian activity. The last stage of the coastal relief dynamics was conditioned by the fire which took place about 1472-1637 AD. The lack of plant cover and intensive abrasion due to direct vicinity of the coastline has caused the deposition of aeolian material, which is the parent material of nutrient-poor initial soils. Conclusions The analysis of fossil soil development with the use of specialized research methods allowed for reconstructing the dynamics of past geomorphological processes and natural environment changes in the study area. The studied polycyclic pedocomplex constitutes a record of environmental changes taking place in the central part of the Polish Baltic coastal zone from the Early Holocene to the present day. The studied soil sequence is located within a land depression developed in place of the former water reservoir created as a result of permafrost degradation, and filled with Holocene deposits.
Introduction
Landscape evolution is a continuous process, which depends on various natural and anthropogenic factors and processes, e.g., erosion related to runoff, climate change, soil, and vegetation cover and impact of human activity (Tsara et al. 2001; Bogaart et al. 2003; de Alba et al. 2004; Yetemen et al. 2010) . Contemporary landscape of the Polish Baltic coastal zone is modified mainly by abrasion and aeolian processes. Fossil soils are preserved within the cliff walls and are exposed during ongoing abrasion processes. This instability of cliffs is a threat to fossil soils due to the risk of soil profile destruction. Under natural conditions, relief dynamics, especially on undulated landscapes, are common and they depend on slope reduction, grain size of superficial material, plant cover, rainfall, etc. (Holliday 1992) . Coastal zones are an example of young-glacial landscape with specific features conditioned by the influence of the sea and morphogenetic processes dependent on the cliff structure (e.g., geological structure, lithology, and plant cover). The relationships between plant cover, erosional processes, and pedogenesis dynamics are directly determined by climatic conditions. Favorable climatic conditions influenced the formation of a dense plant coverage, which promoted the development of soils. However, in periods of climate cooling, the surface instability was intensified due to depletion of the plant cover and intensification of aeolian processes, which significantly impeded or inhibited soil formation (e.g., Engstrom and Wright 1984; Hošek et al. 2017) . These relationships have already been studied in the soils of the Baltic coastal zone near Orzechowo (Kruczkowska et al. 2017) .
The investigated cliff section is an integral part of the coastal zone with contemporary borders direct to the sea; however, primarily, it has developed under different environmental conditions. The witness of changes of the Baltic Sea range are, e.g., the trunks of pine trees (radiocarbon age estimated on 10,900-10,700 uncal. year BP) located 23 m b.s.l., about 15 km north of the central part of the contemporary Polish Baltic coastal zone and more than 3000 years old oak and beech forest, which were revealed on a beach near Słowiński National Park (Uścinowicz 2003 (Uścinowicz , 2006 . At the early beginning of the Preboreal period, the rising of sea level took place as an effect of the ice sheet melting and increased the area of Scandinavia. The southern Baltic coast has moved southward; however, they could still be located, from several to dozen kilometers, from the north of today's coast. The Baltic Sea transformations have relatively stabilized during the last 6000 years, through slow changes of sea level and the course of the shoreline. The erosion processes on the cliffs and the coastal zone peneplanation, initiated already in the Atlantic period, began to gradually dominate (Uścinowicz 2003 (Uścinowicz , 2006 . Despite the intensive processes and evolution of the coast, there were periods of relative stabilization that allowed the formation of soils.
Dynamics of coastal zone, characteristic features of soilforming environment of cliffs, and the geochemical feedback between the cliff landscape and the impact of the sea determines the development of soils with unique features (Bednarek 1979) . Soils located nearby the coastlines are extremely exposed to the degradation, and as a result of the impact of external factors, the soil system can be disturbed, often irreversibly. Soils as creations developed as a result of soil-forming processes with the participation of natural environment components are repositories of knowledge about the past and contemporary processes, in view of their persistent pedogenic solid-phase characteristics (Targulian and Sokolova 1996; Targulian and Goryachkin 2004; Targulian and Krasilnikov 2007) . Depending on the strength, violence, and the range of these processes, former soil characteristics can be preserved to varying degrees. Soil morphology changes in combination with the interference of physical and chemical properties of soil that allows making environmental reconstructions. Fossil soils are common in the coastal zone near the study area (e.g., Krzyszkowski et al. 1999; Florek et al. 2008; Olszak et al. 2008 Olszak et al. , 2011 Florek et al. 2010; Wróblewski et al. 2013; Kruczkowska et al. 2017) , and they are represented by both mineral and organic units. History of Young Glacial landscape development is also related to the existence of transitory water reservoirs of different genesis. The traces of existence of a palaeolake were recorded in the studied polycyclic pedocomplex. Layers associated with the direct impact of the lake required application of additional research methods, such as Cladocera and pollen analysis, which are supplementary to the development reconstruction of the analyzed polycyclic pedocomplex and are the basis for determining the biotic conditions prevailing during the development of these soils.
The study aimed to reconstruct the dynamics of Early Holocene litho-morpho-pedogenic processes in the southern Baltic Coastal zone near Poddąbie based on various properties of fossil soils and Cladocera, and palynological data.
Materials and methods

Site characteristics
The study was performed near Poddąbie (54°37,070′ N, 16°57,897′ E) within the coastal cliff located in the central part of the Słowińskie Coast, North Poland (Fig. 1) . The study was based on the polycyclic pedocomplex covering contemporary soil and a sequence of six fossil soils of varied age beneath it. The studied soil sequence is located within a fossil land depression filled with Holocene deposits over Late Pleistocene deposits. Young-glacial landscape of the study area has been developed 18-16 ka BP as a result of deglaciation of the Gardno Phase of the Vistula Glaciation (Kozarski 1995) . The height of the cliff varies along the Słowińskie Coast. In the examined section, it was about 13 m. Gray glacial till occurs in the bottom of the studied cliff section. It is covered by a fluvioglacial sand. Over the sand was noted a thin layer of lacustrine sediments and then a sequence of aeolian deposits.
Soil sampling and analysis
The soils were described according to the WRB classification system (IUSS Working Group WRB 2015) and sampled. One disturbed sample and two samples of undisturbed structure Fig. 1 The study area. a Location. b Soil profiles (using 100-cm 3 steel rings) were taken from each horizon. Disturbed samples were processed for further analysis using standard procedures, including drying in 40°C and sieving through a 2.0-mm sieve to remove skeleton fraction. Particlesize distribution was determined by the mixed pipette and sieve method, and textural fractions and groups were divided according to the Polish Soil Science Society 2008 (PSSS 2009). Bulk density and total porosity have been analyzed by the drying-weight method, and pH was measured potentiometrically in a suspension with water and 1 mol −1 KCl in a soil/water/KCl ratio of 1:2.5 (pH-meter Elmetron CPC-401). Total organic carbon (TOC) was determined by Tyurin method (Dziadowiec and Gonet 1999) 
Pollen analysis
Nine organic soil samples of 1 cm 3 were collected from Dystric Fibric Histosol in 5-cm intervals. The samples were boiled in 10% KOH, treated with 10% HCl or soaked for several days in HF (depending on the sediment composition) and then acetolyzed (Faegri and Iversen 1989; DybovaJachowicz and Sadowska 2003) . Sums of total pollen grains were counted up to a minimum of 200 grains of tree and shrub pollen (AP). The non-pollen palynomorphs (NPPs, remains of algae, Cyanobacteria, fungi, and some faunal remains) enable the reconstruction of the history of local aquatic and wetland ecosystems by reflecting palaeohydrological changes.
Identification of pollen and spores of aquatic and wetland species was performed by following Beug (2004) . The identification of microremains of fungi and some faunal organisms (NPPs) was based on van Geel (1978 , van Geel et al. 1981 and Barthelmes et al. (2012) . Zonation was conducted visually based on changes in dominant pollen, spores, and NPP taxa. The diagram was constructed using the POLPAL software (Nalepka and Walanus 2003) .
Cladocera analysis
The Cladocera analysis was performed in samples taken from Dystric Fibric Histosol at 5-cm intervals, from the depth of 372.5-412.5 cm. Samples with a volume of 1 cm 3 were prepared using the standard procedure (Frey 1986; Korhola and Rautio 2001) . After removal of carbonates using 10% HCl, each sample was boiled in 10% KOH for 30 min, washed with distilled water, and sieved through a 40-μm mesh sieve. The fine material was transferred into a polycarbonate test tube. Prior to counting, the remains were colored with safranine T. The analysis was performed with a Nikon model ECLIPSE Ci-L microscope with magnifications of ×10, ×40, and ×60. A minimum of 200 remains of Cladocera (three to eight slides) were examined in each sample. First, all remains from each slide were counted (headshields, shells, postabdomens, postabdominal claws, and antennules) and then converted to one Cladocera specimen, and all ephippia were grouped together. Identification and ecological interpretation of the Cladocera remains were based on Goulden (1964) , Szeroczyńska (1985 Szeroczyńska ( , 1998 , Hofmann (1986 Hofmann ( , 2000 , Korhola (1990) , Duigan (1992) , Flössner (2000) , and Szeroczyńska and Sarmaja-Korjonen (2007) . The results of Cladocera analyses are shown in the Fig. 3 , and they include relative abundance diagram of subfossil cladoceran taxa, the total number of Cladocera individuals, and the number of species. The numerical analysis was performed with the POLPAL software (Nalepka and Walanus 2003) .
Results and discussion
3.1 Chronology of the litho-morpho-pedogenic processes, morphology, and textural parameters of the soils
The studied polycyclic pedocomplex developed from the Early Holocene until modern times from various materials, including glaciofluvial, fluvial, aeolian, and biogenic deposits. The soils represent different reference groups and advancement of development. Detailed information concerning parent material origin and taxonomy of the soils under study is included in Table 2 .
Mineral soils were developed from fine and medium aeolian sands, usually moderately and poorly sorted with positively skewed, strongly positively skewed, or near symmetrical particle size distribution curves (Table 3) . Dystric Arenosol (Protospodic) at the depth of 210-233 cm is a border between apparently aeolian origin of surface sediments and the fluvial character of Dystric Fluvisol (Relictiturbic). Fine and medium aeolian sands to the depth of 210 cm represent a genetically similar group of sediments with mainly platykurtic distribution, while deeper soil horizons are very leptokurtic or mesocurtic. Soils to a depth of 210 cm are also better sorted.
Between 370 and 415 cm, a fossil Dystric Fibric Histosol occurs over aeolian sandy material. This soil has developed in different climate conditions as compared to the overlying soils. It took place during the Preboreal (radiocarbon age of bottom 8772-8551 cal. year BC) and Boreal periods (radiocarbon age of topsoil 7748-7590 cal. year BC). Low admixture of mineral material may suggest formation of basal peat in (2012) , in the studied area, permafrost was present the time mentioned. It is also confirmed by the studies of Kruczkowska et al. (2017) on permafrost-affected soil in a cliff near Orzechowo (Słowińskie Coast). Local morphology of depressions and the possibility of permanent drainage were particularly important factors in a longer conservation of dead ice (Błaszkiewicz 2008) . Permafrost degradation has caused land surface lowering and reservoir backfilling. Charcoals were found in the roof of Dystric Fibric Histosol, which indicates the fire that may additionally have led to the erosion intensification, filling up of the reservoir and the start of a new phase of the coast development. Directly on the surface of Dystric Fibric Histosol, Dystric Fluvisol (Relictiturbic) profile was located, which may be the consequence of environmental changes that may have led to the permafrost degradation and slope erosion. The signs of cryoturbations are visible in the whole profile of this soil, especially in its bottom part. Fluctuations of melt-water level are marked in rusty discolorations of 6C@ horizon. This profile can be treated as a boundary between periglacial conditions and environmental stabilization represented by the occurrence of Dystric Arenosol (Protospodic). These soils located at the depths of 233-124 cm constitute sequence providing for the ongoing temperate or boreal climate conditions interspersed with episodes of aeolian activity of varying intensity during their development. Radiocarbon age of charcoals found in topsoil of Dystric Arenosol (Protospodic) at the depth of 124 cm was estimated at 1472-1637 cal. year AD, while 5ABs horizon (210-220 cm) at 543-158 cal. year BC. The presence of charcoals should be interpreted as evidence of human activity. Two weakly developed soils (Dystric Arenosols) have developed within the roof part of this profile. During the periods of terrain stability, due to the higher vegetation density, the enhancement of sandy material in humic substances occurred, which is visible in soil profiles as thin humus horizons. Parent materials of these soils constitute sandy aeolian deposits. To the depth of 370 cm, soil profiles were developed from the aeolian sandy material. However, at the depth of 233-370 cm, this material also has features of fluvial remodeling. In soils located at greater depths was observed increasing content of silt and loam, especially at the depth of 210-233 cm within Dystric Arenosol (Protospodic) profile and 6A@, 6Cg@ horizons, and with medium content of silt: 9.3 and 10.5%, respectively.
Reconstruction of environmental changes based on pollen and fossil Cladocera analysis
Fossil Cladocera and pollen analysis were performed in samples of lacustrine origin (the profile of Dystric Fibric Histosol). Based on the pollen analysis of selected tree and herbaceous plant species, the taxa of aquatic, mire plants and non-pollen palynomorphs, aquatic and mire vegetation, and other macrofossils (NPPs ; Table 4 ; Fig. 2 ), we distinguished five zones (LPAZ) illustrating the evolution of the studied aquatic-mire ecosystem and the history of forest in the neighborhood of the study site (Table 4) . Subfossil Cladocera fauna of sediments from the studied cliff section are represented by nine species from two families: Chydoridae and Daphniidae (Table 5 ). Most of the remains belong to the families of Chydoridae (8). The predominant Cladocera remains were identified as species, which are component of the group that inhabited a littoral zone, depending on the presence of aquatic plants (Flössner 1972) and as living in the bottom. The most numerous in this group are Alona quadrangularis, Alona affinis, Alona rectangula, and Chydorus sphaericus. The spread of horsetail (Equisetum) in the littoral zone about 8660 cal year BC (at the depth of 412.5 cm) confirms that the accumulation area was at least temporarily flooded. At the same time, a relatively high water level, probably associated with humidified climate, was registered in other parts of Poland (Ralska-Jasiewiczowa et al. 1998). Primarily, it was the lack of Cladocera in the reservoir. The first remains of Cladocera were found at the depth of 407.5 cm. After a short period of high water level, it has gradually began to decline. The presence of the open areas with features of steppe-tundra illustrates mainly grass pollen (Poaceae). Different frequency and concentration enables to distinguish five Cladocera assemblage zones in the studied profile (Table 5 , Fig. 3 ).
Pollen diagram records two distinct decreases of water level in the reservoir with a clear increase of trophism. First, at the depth of 410 cm, it was dominated by birch and pine forests, which represent the Preboreal period. The decrease of the water level has initiated the development of the lowland bog with sward features and dominance of marsh ferns, which documents the high share of spores of the Thelypteris palustris species and sedge pollen (Cyperaceae family). During this period, the reservoir was inhabited by Cladocera species such as Alona quadrangularis-a species dwelling in the sediments that are rich in decaying plants, indicating the occurrence of higher water level; however, its gradual decline suggests a progressive lowering of the water level in the reservoir (Błędzki and Rybak 2016) , and the dwelling of Camptocercus rectirostris species among aquatic plants could indicate a slight warming of the water in the reservoir.
The appearance of remains of the fungus HdV 200 at the depth of about 395 cm (van Geel et al. 1989; Kuhry 1997 ) and the high turnout of spores of other saprophytic fungi, including Sordaria, Coniochaeta ligniaria, Gaeumannomyces sp., and Pleospora, indicates the presence of relatively dry microhabitats on helophyte stems and plant remains in a shallow, temporarily drying water reservoir. The recorded lowering of the water level was caused by climate warming. It was the main factor of the hazel (Corylus) expansion dated to about 10,300 cal. year BP on the Sławno Plain (West Pomerania) by Gadziszewska (2015) , and it was dated to 10,500 cal. year BP in large areas of Europe (Finsinger et al. 2006; Giesecke et al., 2011) . In the rush communities of the water reservoir was found Typha latifolia, a species preferring eutrophic water and requiring the average temperature in July at a minimum of 13°C (Isarin and Bohncke 1999; Ralska-Jasiewiczowa et al. 2004 ). The decrease of water level was marked by a decrease in the attendance of Alona quadrangularis species and a general low turnout of species and individuals of Cladocera in the reservoir. A slight increase in the turnout was recorded (Duigan 1992) . Phases of water level increase were recorded at about 400 to 375 cm. The first raise of water level illustrates the reduction of the area occupied by the marsh fern and documents the decline of T. palustris spores, which is accompanied by increased frequency of macrophytes. At the same time, there was increase in the growth in the reservoir due to the supply of nutrients as well as the supply of mineral materials from the basin (Phase II).
The increase of water level was also recorded by an increase in the attendance of Cladocera. At the depth of 402.5 cm, highest turnouts of the Cladocera individuals in the reservoir (1425 specimens per 1 cm 3 of sediments) indicated favorable conditions for the development in this period. The highest turnout of Alona quadrangularis species indicated a higher water level and the increase of growth in the reservoir (Błędzki and Rybak 2016) . There were also noted species associated with macrophytes zone such as Alona affinis, Alona rectangula, and Sida crystallina (Flössner 2000) . A slight increase of water level at the depth of 387.5 cm may also be indicated by a small proportion of the Daphnia longispina species from the open water zone. The increase of the water level at a depth of 375 cm was documented by the increase in the attendance of Alona affinis species associated with the macrophyte zone (Nevalainen 2012) .
Above a depth of 372.5 cm, the significant drop in the attendance of Cladocera may indicate the deterioration of living conditions in the reservoir and its gradual terrestrialization. During this period of approximately 9530 cal. year BP (7660 cal. year BC), the presence of spores of the fungus Glomus in sediments confirms strongly influenced erosion processes leading to enhanced accumulation of sediments. (Fig. 3) and decrease in the attendance of specimens-175 specimens of Cladocera in the 1 cm 3 of sediments. Predominate species connected with water plants: Alona affinis (max. 57.14%), Acroperus harpae (28.6%), and Chydorus sphaericus (max. 14.3%) 
Physical properties of the soils
Physical properties of the studied soils are typical for sandy and peaty soils (Fig. 4) . Bulk density ranged from 0.23-0.75 g cm −3 in organic horizons to 1.00-1.59 g cm −3 in mineral ones. The low content of water is characteristic of sandy aeolian materials poor in fine granulometric fractions. In deeper zones of the studied profile, increases at several times within were correlated with the enhanced content of silt and clay granulometric fractions. Total porosity of mineral horizons varies between 34.8 and 58.4%, while in organic, these values are averagely about twice as high. Very high porosity is also observed in 3Ab horizon, which is much more abundant in TOC than remaining A-horizons. The lack of indigenous mineral sediments within the fossil peat soil profile shows that during the peat formation, there were no intensive geomorphological processes. Organic material of the Dystric Fibric Histosol was compacted, which was reflected in relatively high bulk density.
Chemical properties of the soils
Contemporary soils represented by two profiles of Dystric Arenosols are much poorer in nutrients than the fossil soils (Table 6 ). Depending on the nutrient content in the whole, pedocomplex may be divided into three zones: (1) with low nutrients content (mineral material to the depth of 124 cm), (2) with increased nutrients content (mineral material to the depth of 370 cm), and (3) with very high content of nutrients (organic material at the depth of 370-415 cm). Among the , TN 1.28-2.17 g kg −1
, and P 0.28-0.55 g kg −1
, which forms the evidence of these soil formation during periods of relatively stable and warm climate conditions and continuous supply of organic material (Sifeddine et al. 1996; Macaire et al. 2006) . Profile distribution of K, Ca, and Mg also refers to the presented schema but is characterized by less variation in the content of these elements between particular profiles and gradual increase along with the depth (especially in the case of K). Soil biological activity index expressed by TOC/TN ratio also has increased in deeper located fossil soils, achieving the highest values in A-horizons and 7Oi horizon (Table  6 ). The reaction of the soils ranged from extremely acidic to moderately acidic. The increase of soil pH is observed from the top of the polycyclic pedocomplex to the 5Bhs horizon. In Dystric Fluvisol (Relictiturbic) and Dystric Fibric Histosol profiles, soil pH decreases to 3.81 (pH H2O ) and 3.59 (pH KCl ) at the depth of 405-410 cm.
Advancement of soil-forming processes
The role of iron in the course of soil forming processes is inalienable and depends on many factors, mainly, parent material properties, climatic conditions, and plant cover. Most of the studies were focused on iron content and profile distribution in mineral soils. Meanwhile, there are still only few studies on this issue with reference to organic soils (Norrstrom 1995) . The content of Fe t is relatively low in two profiles of Dystric Arenosols and ranges from 4.50 to 6.18 g kg −1 (Table 7) . For these young soils, the high content of Fe gk in comparison with Fe d , which is also characteristic, was determined by the maritime microclimate and intensive weathering processes. After soil substrate weathering, forms of Fe gk do not move into the deeper parts of profile (Karltun et al. 2000; Degórski 2002) . In older soils, especially in most layers of Dystric Fibric Histosol, this dependency is reciprocal and ) and values of Fe d , Fe o , and Fe gk are relatively aligned, which is characteristic of young glacial areas. From the depth of 410 cm to the top of organic soil profile, increased content of Fe t is observed, which can be associated with the influx of iron-rich water. The degree of soil material weathering is high in A and B horizons of Dystric Arenosols (Protospodic) (at the depths of 124-155 and 210-233 cm). However, the highest values are observed within the Dystric Fibric Histosol.
Conclusions
The investigated soils constitute relicts of the former geomorphological and soil forming processes, which has been taking place almost over the last 9500 years. The polycyclic pedocomplex of interest consists of seven soils showing different degrees of development. Additionally, traces of a palaeolake were found in the profile. The palaeolake was directly related to the gradual disappearance of the ice sheet from the study area and melting of the dead ice. The genetic similarity of the areas of the southern coast of the Baltic Sea allows for concluding that there are more such palaeolakes in this zone. The bottom part of the polycyclic pedocomplex, occupied by a Dystric Fibric Histosol profile, represents a period directly related to the existence of the palaeolake with the main phase of organic material accumulation as a basal peat. Intensification of erosion processes related to climatic conditions changes in this region in the Boreal period is clearly visible in the pedocomplex of interest as inhibition of the peat-forming phase and the presence of spores of Glomus. The radiocarbon dates of the top of peat soil coincide with the literature data confirming that the significant reduction in average temperatures and humidity characteristic for the Boreal period had an impact on soil formation of the Baltic coastal zone. The finding of a predominance of Betula and Pinus sylvestris pollen in samples collected from peat soil confirms the thesis about the prevalence of these species in the Preboreal period. The presence of Thelypteris palustris in the Dystric Fibric Histosol can be a sign of succession in conditions of strong flooding and inflow of moderately fertile water, which is confirmed by the properties of the peat soil investigated. According to the results of pollen and fossil Cladocera analysis and radiocarbon dating, it can be concluded that the studied reservoir has evolved from the beginning of the Preboreal period to the half of Boreal period and has been shaping as an effect of the impact of permafrost degradation. Ultimately, it was buried by the fluvial material due to the effect of fire, whose occurrence was confirmed by charcoals found at the top of the Dystric Fibric Histosol. The top part of these sediments were subjected to the influence of periglacial conditions, which has been marked in the Dystric Fluvisol (Relictiturbic) as layers disrupted by freezing and thawing processes. The next stages of the relief development of the studied area were closely associated with changes of Baltic Sea shoreline, lowering of the ground water level and increased intensity of aeolian processes, resulted in the formation of dunes and indirectly led to Dystric Arenosols (Protospodic) profile development. The sea water has been encroaching deeper in the land, covering mainly terrestrial ecosystems. After covering the organic material by mineral colluvial deposits, humidity conditions were still better than present days and promoted the development of complete soil profiles with organic matter-rich horizons. The fire which took place 1472-1637 cal. year AD began the last stage of the coastal relief dynamics. The lack of plant cover and intensive abrasion due to direct vicinity of the coastline caused the accumulation of aeolian deposits that were the parent material of initial soils with very low nutrient content. The direct result of the aeolian processes, whose intensity depends additionally on the research area location in the direct vicinity of Baltic Sea, was deposition of a poor substrate to soil formation. Our research has shown a unique nature of pedogenesis in sea coastal zones. It is due to the influence of many external factors including inter alia the sea vicinity, which has a direct impact on the continual soil rejuvenation through the influence of the aeolian processes and storms. Considering the similarity of lithological and environmental permit with geological history of this part of Baltic coastal zone, it can be concluded that our findings can be successfully used as a basis for the reconstruction of former soil cover of other parts of the Baltic coast.
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